Computational

Replica exchange molecular dynamics (REMD) simulations
All REMD simulations were performed using the GROMACS-4.5.3 software package 1 with all-atom CHARMM27 force field 2 . The exchange time between the adjacent replicas is 0.2 ps and the average acceptance ratio is 16%. In the REMD simulations, the temperatures were maintained at the chosen values using the velocity rescaling method 3 with a coupling constant of 0.1 ps. The pressure was kept at 1.0 atm with a coupling constant of 1 ps via the ParrinelloRahman barostat 4 . Bond lengths within peptides and water molecules were respectively constrained by the LINCS 5 and the SETTLE algorithms 6 . This allows an integration time step of 2 fs. A twin-range cutoff of 0.9/1.4 nm was applied for van der Waals interactions and the particle mesh Ewald method was used to calculate the electrostatic interactions with a real space cutoff of 0.9 nm. All simulations were performed using periodic boundary conditions. The protein molecules were explicitly solvated in a TIP3P water box with a minimum distance of 1.0-1.8 nm from any edge of the box to any protein atom. The Na K18 monomer and K19 monomer. Each REMD simulation consists of 48 replicas. The simulation temperature ranges from 310 to 430 K with an exponential distribution. Each replica runs for 100 ns (total simulation time is 4.8 µs), and the last 70 ns of the trajectories were used for analysis, which represent 3,336,000 conformations.
K18 octamer and K19 octamer:
Each REMD simulation consists of 64 replicas, with the simulation temperature ranging from 310 to 380 K with an exponential distribution. Each replica runs for 11 ns (the total simulation time is 0.706 µs), and the last 5 ns of the trajectories were used for the analysis, which represent 320,000 conformations. For each REMD simulation, there are total 8 initial conformations, 7 of which are constructed using U-turn like structures which have been verified experimentally 9 , and the last one is put together by the structure constructed by homology modeling. Thus, the 64 replicas are initially evenly distributed with 8 sets of 8 conformers from the 8 models. Each conformer in the same set is selected from a short simulation with the temperature rising from 310 K to 600 K, to obtain a decreasing population of ordered β-structures.
Percolation transition of hydration water on the surface of K18 Octamer
To investigate the percolation transition temperature of hydration water around K18 octamer, we calculated the probability distribution of the largest water cluster in the hydration shell at different temperatures (Sup- Figure 2 ). In the calculation, the last 10 ns data were used. A water molecule was considered as belonging to the hydration shell when the minimal distance between its oxygen atom and the heavy atoms of protein is smaller than the defined shell width D (here, we chose D=4.8 Å) [10] . Water molecules were considered in the same cluster if they are connected by an uninterrupted path of hydrogen-bonds. Two water molecules were considered as hydrogen-bond connected if the distance between their oxygen atoms is less than 3.5 Å and their pair interaction energy was below -2.3 kcal/mol 10 . The probability distribution curve of the largest water cluster in the hydration shell in Sup- Fig. 2 shows a two-peak structure with a left (low S) and right (high S) peak, corresponding to respectively the nonspanning and spanning clusters at T=330 K, indicating that this temperature is close to the percolation threshold 11 . The minimum between the two peaks gives the minimal water cluster size S' (here S'=2500), necessary for the largest cluster to have spanning hydrogen-bond network. The spanning probabilities R at 64 different temperatures were estimated by integrating P(S max ) for S max > S' (Sup- Fig. 2B ). The spanning probability is almost 100% at T=310 K, and drops to zero at T=345 K. The percolation transition temperature is close to T=330 K, with the spanning probability of 50%. The snapshots at T=310, 330, and 380 K were illustrated to show the three largest water clusters and the spanning and nonspanning hydrogen-bond network (Sup- Fig. 2C ).
Experimental
Expression, purification, and labeling of tau proteins
Tau constructs K18 and K19 were expressed and purified as previously described 12 . Briefly, expression was performed using Escherichia coli (BL21 (DE3)). After 3 hour induction with IPTG at 37 °C, bacteria were sedimented, pellets resuspended in buffer (500 mM NaCl, 20 mM PIPES, pH 6.4, 1 mM EDTA, 50 mM 2-mercaptoethanol) and stored at -80 °C until later purification. Samples were heated to 80 °C for 20 min, sonicated, and centrifuged at 15,000g for 30 min. To the supernatants a 60% weight to volume amount of ammonium sulfate was added.
Samples were incubated for 1 hr with gentle rocking and centrifuged 10 minutes at 15,000g.
Pellets were resuspeded in dH 2 O with 2 mM dithiothreitol (DTT), sonicated, passed through a syringe filter, and applied onto a MonoS cation exchange column (GE Healthcare). Tau was eluted with a 50 mM to 1M NaCl gradient and fractions were analyzed for purified protein by SDS-PAGE. Enriched fractions were applied to a Superdex 200 gelfitration column and tau was precipitated overnight at 4 °C with a 4x volumetric excess of acetone (5 mM DTT). Precipitated tau was sedimented, washed and stored in fresh acetone (2 mM DTT). Pellets of K18 were solubilized and, where applicable, acrylodan labeled as previously described 13 . Concentrations of monomeric tau were determined by the BCA method (Pierce).
Aggregation of tau fibrils at high temperature and subsequent cooling
Aggregation reactions were carried out in HEPES buffer (10 mM HEPES, pH 7.4, 0.1 M NaCl or 2.0 M NaCl). Total tau monomer concentrations were 10 μM, with a molar ratio of 98% cystein-free (cysteines replaced with serines) and 2% acrylodan-labeled tau (position 310 ─ or position 309 in control experiment ─ replaced with cysteine and labeled). Heparin (average molecular weight of 4400, Celsus, Cincinnati, OH) when present was 20 μM. Stirring was utilized in all reactions to promote aggregation. The progression of fibrillization was monitored using a Fluorolog 3 fluorometer (Horriba, Jobin). All reactions were allowed to proceed for 80 min at 343 K. Temperature was adjusted using a solid state Pelletier element. Upon cooling from 343 K to 275 K, samples were allowed to equilibrate and were then measured. Excitation of samples occurred at 360 nm with a 5 nm excitation and emission slit width. 
Inhibition of heparin-mediated fibril growth by high salt
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